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(54) PASSENGER CONVEYOR DEVICE 

(57) A plurality of steps 33 are connected to a pair 
of step chains 32 wound around step chain sprockets 
30. The step chain sprockets 30 drives the step chains 
32 to turn the step chains 32 through a forward path 43a, 
a return parh 43b. and reversing areas at the opposite 
ends of the forward path and the return path. Front 
wheels 39 are supported on shafts attached to the op- 
posite side surfaces of a front part of the step 33 and 
connected to the step chains 32. respectively. Rear 
wheels 40 are supported on a rear part of the step 33. 



Front wheel guide rails 44 supporting and guiding the 
front wheels 39 and rear wheel guide rails 45 for sup- 
porting and guiding the rear wheels 40 guides the step 
33 in the forward path. In the reversing area, in which 
the step is inverted, an auxiliary step guide means in- 
cluding auxiliary rollers 41 and auxiliary roller guide rails 
46 controls the position of the step 33 such that the rear 
wheels approach a connecting shaft 30a supporting the 
step chain sprockets 30. The depthwise dimension of a 
part, corresponding to the reversing unit, of a frame is 
small. 
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Description 

TECHNiCAL FIELD 

[0001] The presen inveniicn relates to a passenger 
conveyer system having a pijrality of steps (including 
pallets of moving, sidewalk^ lor conveying passengers 
between two points and. more particularly, to a passen- 
ger conveyer system including frame accommodated in 
a space under the floor of a building and having a small 
depthwise dimension along cepih from the surface of 
the floor. 

BACKGROUND OF THE INVENTION 

[0002] instailaiion of escalators and moving side- 
walks nas been accelerated in recent years to cope with 
inc progressively advancing aging society. Particularly, 
fnciiiiios of public transponaiion. such as railroads, are 
5>upp'jbud to be used by the general public and buildings 
ol sucn frtciliiies have structural functions to enable ve- 
hicles rfnd persons to move intersecting traffic lines, re- 
spociivciy Persons need inevitably to ascend and de- 
scend in such buildings. Thus, the use of escalators for 
m.iS£ iransoortation is a natural consequent. 
[0003] Fig. 1 3 is a stde elevation of a conventional es- 
caiHior by way of example, installed in a station building 
or the ^iforcmentioned demand. Shown in Fig. 13 are 
an oscHlHior 1 . an upper frame 2a. a lower frame 2b and 
a middle frame 2c. which are assembled to build a frame 
2. Supoon members 3a and 3b at the opposite ends of 
the frame 2 suspend the frame 2 from a building 4. In- 
dicated M A. B and C are the deolhwlse dimensions of 
the uopcr frame 2a. the lower frame 2b and the middle 
frame 2c. respectively. 

[0004] Generally, an escalator is installed beside a 
staircase in most station buildings. An existing station 
building has a staircase 5 along a passenger flow. 
Therefore, any space is unavailable in a place otherthan 
the staircase 5 or a space available for installing an es- 
calator ooes not coincide with the passenger flow. When 
an escalator needs to be :nstatled m such an existing 
station building, it is usual :o demolish or modify part of 
the staircase S and a pan or the associated plattorm or 
concourse and to install '.ne escalator alongside the 
staircase 5 

[0005] A roof 6 is placed above the existing staircase 
5 in most cases. Since the escalator has the frame 2 
having the foregoing depthwise dimensions, it is usual 
to form openings capable of passing the frame 2 in the 
existing staircase 5 and a platform 7 and to insert the 
frame 2 through the openings in pits to secure a clear- 
ance K under the roof 6. In Fig. 13. the openings are 
formed in hatched parts. 

[0006] As shown in Figs. 14 and 15. the depthwise 
dimensions A. B and C of the frame 2 are dependent 
pnncipaily on the dimensions of spaces for accommo- 
dating a Slop turning mechanism and a forward-and-re- 



turn mechanism. 

[0007] Rg. 14 is a sectional view of the upper frame 
2a. Shown in Fig. 14 are steps 10 each having a rear 
riser 1 0a. step chains 11 connected to the opposite sice 
5 parts of the steps 1 0 to haul up the steps 1 0. front wheels 

12 supporting the steps 10, rear wheels 13 supporting 
the steps 10, step chain sprockets 15 disposed on the 
opposite sides of the steps 10. a connecting shaft 14a 
connecting the right and the left step cnain sprocket 14, 

10 a front wheel guide rail 1 5 for guiding the front wheels 
12. and a rear wheel guide rail 16 for guiding the rear 
wheels 13. The step chains 11 are wound around the 
step chain sprockets 14. 

[0008] The steps 10 move around the step chain 
'5 sprockets 14 in opposite directions. Since the rear 
wheels 13 of each step 10 are spaced downward from 
a rear part of the step 10. the size D of a gap decreases 
as the steps 10 approach each other while the steps 10 
move around the step chain sprockets 14. Therefore, 
20 step 10 is unable to move along a circular path of a 
smaller radius. Thus, the radius of the circular path is a 
dominant factor of determining a depthwise dimension 
necessary for turning the step 10. Since the rear wheels 

1 3 of the step 1 0 arc below the riser 1 0a of the step 1 0 , 
25 the height of the step 10 must be not smaller than the 

sum of the height of the riser 10a and the diameter of 
the rear wheels 13. In addition, since each rear wheel 
13 is supported and guided by the rear wheel guide rail 
16 and moves around the sprocket shaft 14a, a space 

30 of a thickness not smaller than the sum of the thickness 
of the rear wheel guide rail 16 and the diameter of the 
sprocket shaft 14a must be formed between a forvvard 
path and a return path. Thus, the depthwise dimension 
A of the upper frame 2a is dependent on those structural 

35 parameters. 

[0009] Similarly, as shown in Fig. 15 in a sectional 
view, the depthwise dimension C of the middle frame 2c 
is dependent on the size of the riser 10a of the step 10. 
the diameter of the rear wheel 1 3. and the size of cross 

-^0 beams 1 7 connecting the right and the left portions of 
the middle frame 2c. 

[0010] Although the tower frame 2b is not shown par- 
ticularly, the depthwise dimension B of the lower frame 
2b is dependent on structural parameters similar to 
-^5 those dominating the depthwise dimension of the upper 
frame 2a, 

[0011] In relation with the aforementioned problem, 
Japanese patent laid-open publications Nos.JP 
Hei 1 1 -222370A and Nos.JP 2000- 1 77964A disclose the 
so measures to reduce the depthwise dimension of the 

frame. 

[0012] Fig. 1 6 is a side elevation of an escalator dis- 
closed in JP Hei11-222370A having a frame of a re- 
duced depthwise dimension. A step 20 has a tread 20a 
55 and a riser 20b |omed by a hinge 21 to the tread 20a. 
The riser 20b is suspended from the tread 20a while the 
step 20 is moving along a forward path, and is turned 
tnto a space under the tread 20a while the step 20 is 
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moving along a return path. Thus, the height of the step 
20 is reduced while the step 20 moves along the return 
path, which reduces a dimension C of a middle frame 2c. 
[001 3] The upper surface of the tread 20a of the step 
20 always faces up. in the reversing area 22, the step 
20 reverses the moving direction thereof without invert- 
ing the step 20 upside down. 

[0014] Fig. 17 is a plan view of the step reversing area 
22 of the escalator shown in -ig. 16 taken from above 
the reversing area 22. The steps 20 is connected to one 
another via right and left step chains 11. Step chain 
sprockets 14c and I4d disposed in the reversing area 
22 drives the step chains n . The step chain sprockets 
l«-c and I4d are not connected by a connecting shaft; 
the same are supported en individual shafts 1 4e and 
UJ. respectively. The shafts I4e anc I4f are interlocked 
with an intermediate shaft 24 by transmission mecha- 
nisms 23a and 23b. respectively. The intenmediaie shaft 
2^ is driven through a transmission mechanism 25 by a 
dnve motor 26. 

[0015] Since the steps 20 are not inverted upside 
down in the reversing area 22. there is not any trouble 
due to interference, which may occur when the step is 
inverted, between pans relating with the size D shown 
in Fig 14. Since the step chain sprockets 14c and 14d 
are not connected by a shaft, the steps 20 are able to 
move through a space between the step chain sprockets 
14c and 14d. Thus, an upper frame 2a can be formed 
in small dimensions. 

[0016] Incidentally, the step chain sprockets 14c and 
l^d must be dhven synchronously in driving the step 20 
because the step chain sprockets I4c and 14d are sup- 
ported separately. In this example, the intermediate 
shaft 24 is used for the synchronous driving of the step 
Cham sprockets 14c and 14d. The rotation of the output 
shaft of the drive motor 26 is transmitted to the intemne- 
diaie shaft 24 by the transmission mechanism 25. and 
the driving force of the intermediate shaft 24 is transmit- 
ted to the step chain sprockets 14c and 14d. 
[0017] Fig. 18 is a plan view of a step reversing unit 
disclosed in JP 2000-1 77964A. Step chain sprockets 
Idc and 14d are disposed separately on the right and 
the left side of steo reversing area, and a stop 20 moves 
through a space m whicn any shaft is not extended. The 
step chain sprockets I4c anc 14cl are driven synchro- 
nously by distributing the rotative force of a dnve motor 
26 by a transmission mechanism 25. an intermediate 
Shalt 24 and gear mechanisms 27 to the step chain 
sprockets 14c and 14d. 

[0018] These measures, however, has the following 
problems. 

(001 9] First, the step 20 has the riser 20b joined to the 
troad 20a by the hinge and the riser 20b turns relative 
to the tread 20a once ever/ movement of the step 20 
through a circulation loop. Since the escalator operates 
conimuously in most cases, the turning of Iho riser 20b 
relative to the tread 20a is repeated. Consequently, re- 
lated parts are worn severely by the repetitive turning of 



the riser 20b, increasing time and expenses for mainte- 
nance. The turning motion of the riser 20b generates 
noise, and increase in the number of parts raises the 
cost. 

5 [0020] Secondly, it is virtually impossible to keep per- 
fectly the step chain sprockets 14c and Ud individually 
supported on the shafts, respectively, and driven 
through the intermediate shaft 24 in phase with each 
other due to mechanical plays in the transmission sys- 

10 tem for transmitting power from the intermediate shaft 
24 to the step chain sprockets, and subtle phase differ- 
ences between transmission gears mounted on the in- 
termediate shaft 24 and the shafts I4e and I4f. and 
hence some difference between the phases of the step 

'5 chain sprockets needs to be permitted. 

[0021] The tread 20a of the step 20 of the escalator 
is provided with a plurality of longitudinal grooves, and 
comb plates, arranged at its opposite landings, each 
having teeth that engage in the longitudinal grooves. 

20 The lateral clearance between the side wall of the lon- 
gitudinal groove and each tooth engaged in the longitu- 
dinal groove is on the order of 1 mm. Supposing that the 
step 20 has a longitudinal dimension of 400 mm. the lat- 
eral displacement of the step 20 is on the order of 1/400 

25 = 0.0025. If the distance between the nght and the left 
step chain sprockets is 1400 mm, the allowable phase 
difference between the left and right step chain sprock- 
ets is 0.0025 X 1400 = 3.5 mm. According to the recent 
escalator using mode, it is general that stationary people 

30 stand on one side of the steps 20 and walking people 
walk on the other side of the steps 20.*Load that may 
be placed on the machine by a walking person is more 
than twice the load that may be place on the machine 
by a stationary person. Load on the steps affects the 

35 elongation with time of the right and the left step chain 
directly. Al though it is possible to keep the lateral phase 
difference always at 3.5 mm or below, taking changes 
with time, structures having high rigidities are inevitably 
large. Thus, many problems, such as the necessity of 

■^0 frequent maintenance, arise in addition to problems re- 
lating with the cost. 

[0022] As mentioned above, part of an existing, oper- 
ating station building needs a considerable modification 
and part ot the station building needs to be lemporanly 

-^5 demolished to carry necessary materials into the station 
building to install a new escalator in the existing, oper- 
ating station building, which requires huge expenses 
and a long time for installation. Particularly, when an es- 
calator is installed alongside a staircase, large openings 

50 must be formed in the staircase and the floor of the plat- 
form to put the frame partly in a pit under the staircase 
and the platform, which requires very large expenses. 
If strength members underiie the staircase, the staircase 
must be removed and other strength members must be 

55 installed, which lurther increases expenses. 

[0023] The enlargement of the scale of the work for 
modifying the building extends the time for installation. 
The work for modifying the operating station building re- 
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quires enhanced safety measures including fences for 
surrounding a work area and curing, extends the period 
during which inconvenience is imposed on persons us- 
ing the station building, and cause various large losses. 
[0024] Those problems arise because the frame of 
the escalator has a big depthwise dimension and hence 
the reduction of the cepihwise dimension is a significant 
problem in the conventional escalator. 

SUMMARY OF THE INVENTION 

[0025] Accordingly, it is an object Oi the present inven- 
tion to provide a passenger conveyer system including 
improved steps, an improved guide structure for revers- 
ing the moving direction of the steps, and a frame having 
a small depthwise dimension. Another object of the 
present invention is to provide a passenger conveyer 
system capable of solving problems in the reliability, the 
facility of maintenance and the cost of moving steps of 
the conventional escalator and problems in ensuring the 
synchronous driving of the separately supported right 
and left sieo chain sprockets of the conventional esca- 
lator of facilitating manufacture and maintenance, and 
including a frame having a small depthwise dimension. 
[0026] To achieve the objectives, the present inven- 
tion provides a passenger conveyer system, which in- 
cludes: a plurality of steps each provided with front 
wheels and rear wheels; a pair of endless step chains 
for carrying the steps in a successive arrangement; a 
pair of step chain sprockets, around which the step 
chains are wound, that reverses a moving direction of 
the steps to move the steos for circulation movement 
via the step chains; a connecting shaft connecting the 
pair of step chain sprockets to each other; a drive unit 
that drives the pair of step chain sprockets; guide rails 
that support and guide the steps in a forward path and 
a return path of a circulation loop of the steps; and aux- 
iliary step guide means configured to control the attitude 
of the step in a reversing area of the circulation loop of 
the steps without supporting and guiding the rear wheels 
of the step. 

[0027] The auxiliary step guide means may include 
auxiliary rollers respectively supported on opposite 
sides of each of the step, and auxiliary guide rails that 
engage with and guide the auxiliary rollers. 
[0028] The front wheels and the rear wheels may 
guide the step in the forward path, and the step chain 
sprockets and the auxiliary rollers may guide the step in 
the reversing area. 

[0029] In the reversing area, the auxiliary guide rails 
may include auxiliary outer guide rails for reversing the 
auxiliary rollers and inner auxiliary guide rails for revers- 
ing the auxiliary rollers. In this case, the outer auxiliary 
guide rails may extend into the return path to provide 
auxiliary guide rails for the return path that guide the 
auxiliary rollers in the return path. 
[0030] In the forward path, as viewed in the lateral di- 
rection of said passenger conveyer system, an end part 



of rear wheel guide rail and an end part of the inner aux- 
iliary guide rail may vertically overiap with each other, in 
a lapping range. In this lapping range, the end part of 
the rear wheel guide rail in the lapping range may be 

5 provided with an inclined part sloping downward. 

[0031 ] The distance between the pair or rear wheels 
may be shorter than the width of the step. 
[0032] The rear wheels may protrude slightly down- 
ward from the lower end of the riser of the step. 

10 [0033] The auxiliary roller may be disposed between 
the front wheel and the rear wheel, with the axis of the 
auxiliary roller being shifted toward a side of a tread of 
the step with respect to the axis of the rear wheel. 
[0034] Each auxiliary roller may be supported by a 

15 support arm on an outer side of the step. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0035] 

20 

Fig. 1 s a schematic side elevation of a passenger 
conveyer system of the present invention; 
Fig. 2 is a sectional side elevation of an upper frame 
included in the passenger conveyer system of the 

25 present invention; 

Fig. 3 is a plan view of the upper frame of the pas- 
senger conveyer system of the present invention; 
Fig. 4 is a front elevation of a step included in the 
passenger conveyer system of the present inven- 

30 tion; 

Fig. 5 is a side elevation of the step of the passenger 
conveyer system of the present invention; 
Fig. 6 is a side elevation of assistance in explaining 
the operation of an upper reversing unit included in 

35 the passenger conveyer system of the oresent in- 
vention; 

Fig. 7 is a side elevation of assistance in explaining 
the operation of a lower reversing unit included in 
the passenger conveyer system of the present in- 

-^0 vention; 

Fig. 3 is a side elevation of assistance in explaining 
the operation of the step in the upper reversing unit; 
Fig. 9 IS a side elevation of assistance in explaining 
the operation of the step in the upper reversing unit; 

-^5 Fig. 10 is a front elevation of a step assembly in- 
cluded in the passenger conveyer system of the 
present invention; 

Fig. 11 is a side elevation of the step assembly of 
the passenger conveyer system of the present in- 
50 vention; 

Fig. 1 2 is a side elevation of the passenger convey- 
er system of the present invention installed in a 
building; 

Fig. 13 IS side elevation of a conventional passen- 
55 ger conveyer system installed in a building; 

Fig. 14 is a side elevation of an upper reversing unit 
included in the conventional passenger conveyer 
system; 
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Fig. 15 is a sectional side elevation of a middle 
frame included In the conventional passenger con- 
veyer system: 

Fig. 16 is a schematic side elevation prior art pas- 
senger conveyer system: 

Fig. 1 7 is a pian view of the reversing unit included 
in the prior art passenger conveyer system: and 
Fig. 1 8 is a plan view of a reversing unit included in 
another prior art passenger conveyer system. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0036] Referring to Fig. 1 snowing an escalator as a 
preferred embodiment of a passenger conveyer system 
according to the present invention, a frame 2 has an up- 
per frame 2a installed on an upper floor a lower frame 
2b installed on a lower floor, and a middle frame 2c hav- 
ing opposite ends joined to the upper frame 2a and the 
lower frame 2b. respectively. Each of the upper frame 
2a and lower frame 2b is provided with a pair of step 
chain sprockets 30. 31. Step chains 32 are extended 
between the step chain sprockets 30 and 31 . A plurality 
of steps 33 arc connccicd to the step chains 32. Each 
step 33 is provided with front wheels 39 and rear wheels 
40. as mentioned later in detail. The step chains 32 are 
connected to the front wheels 39. 

[0037] The step chain sprockets 30 are driven to turn 
the step chains 32 together with the steps 33 along a 
circulation loop. Each step 33 moves along a forward 
path (i.e.. an upper section of the circulation loop), 
reaches to a position where the upper step chain sprock- 
ets 30 or the lower step chain sprocket 31 is arranged 
{i.e., a reversing area), turns over in the reversing area, 
and moves along the return path (i.e.. an lower section 
of the circulation lOop) in the opposite direction. 
[0038] Fig. 2 is a sectional side elevation of a part of 
the upper frame 2a of the escalator and Fig. 3 is a plan 
view of the part shown in Fig. 2. The pair of step chain 
sprockets 30. which are connected to each other by a 
connecting shaft 30a. are arranged in the upper frame 
2a. The step chains 32 are wound around the step chain 
sprockets 30. respectively. Laterally opposite side parts 
ot a front pan of the step 33 are connected to the step 
chains 32 by shafts 34. respectively. 
[0039] As shown in Fig. 3. a drive motor 35 for driving 
the step chain sprockets 30 is disposed in an end part 
of the upper frame 2a. The driving force of the drive mo- 
tor 35 is transmitted through a coupling 36. a reduction 
mechanism 37 and a drive chain 38 to the connecting 
shaft 30a supporting the step chain sprockets 30. 
[0040] Referring to Figs. 4 and 5, the shafts 34 con- 
necting the step 33 to the step chains 32 project outward 
from the step chains 32. The front wheels 39 are sup- 
ported for rotation on the distal ends of the shafts 34. 
The front wheels 39 may be supported on shafts other 
than ihe shafts 34. although the front wheels 39 are sup- 
ported on the shafts 34 in the illustrated embodiment. 



The step 33 is provided with a riser 33b on its rear end. 
The pair of rear wheels 40 are supported on a rear part 
close to the riser 33b such that a protruding part of the 
rear rollers 40 protrude downward by a small size h from 

5 the lower end of the riser 33b. The distance W1 between 
the rear wheels 40 is shorter than the width W2 of the 
tread 33a of the step 33. The size h of the protruding 
part of the rear roller 40 is determined so that lower end 
of the riser 33b may not touch the rear wheel guide rail 

10 45 arranged in the forward path, practically in the range 
of 5 to 10 mm. Auxiliary rollers 41 are supported by sup- 
port arms 42 on the outer side of the opposite sides of 
the step 33 at a level higher than that of the rear wheels 
40. 

15 [0041] Referring to Fig. 1, arranged in the forward 
path 43a are front wheel guide rails 44 for the forward 
path that support and guide the front wneels 39 and rear 
wheel guide rails 45 for the for^vard path that support 
and guide the rear wheels 40. The front wheel guide rails 

20 44 and the rear wheel guide rails 45 are extended along 
laterally different lines respectively corresponding to the 
front wheels 39 and the rear wheels 40. Parts, in sloping 
part of the forward path, of the front wheel guide rails 44 
and the roar wheel guide rails 45 arc overlapped, as 

25 viewed in the lateral direction. 

[0042] As shown in Fig. 2, end parts, near the revers- 
ing area, of each front wheel guide rail 44 and each rear 
wheel guide rail 45 are extended horizontally, and the 
end part of the front wheel guide rail 44 is at a level high- 

^0 er than that of the rear wheel guide rail 45 in order that 
the treads 33a of the adjacent steps 33 are included in 
a plane. 

[0043] Auxiliary guide rails 46 that engage with the 
auxiliary rollers 41 are arranged in the reversing area to 

35 control the attitude of the step 33 while the moving di- 
rection of the step 33 is being reversed and the step 33 
is being inverted in the reversing area. The auxiliary 
guide rails 46 include a U-shaped outer auxiliary roller 
guide rail 4 6a and a U-shaped inner auxiliary roller 

•^0 guide rail 46b. The outer auxiliary roller guide rail 46a 
and the inner auxiliary roller guide rail 46b are extended 
around the connecting shaft 30a supporting the steps 
30. In the reversing area, each auxiliary roller 41 moves 
along a U-shaped path defined by the outer and inner 

^5 auxiliar/ roller guide rails 46a and 46b. A lower enc part 
of the outer auxiliary roller guide rail 46a is joined to aux- 
iliary roller guide rail 47 for the return path extended in 
the return path 43b. 

[0044] The reversing area in the lower frame 2b is 
50 similar in construction to the reversing area in the upper 

frame 2a. 

[0045] Front wheel guide rail 48 for the return path is 
extended along the auxiliary roller guide rail 47 for the 
return path under the auxiliary roller guide rail 47 in the 
55 return path 43b. 

[0046] The step 33 moves along the forward path 43a . 
while the front wheels 39 being guided by the front wheel 
guide rails 44. and the rear wheels 40 being guided by 
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the rear wheel guide rails ^5. The step 33 moves along 
the return path 43b. while the front wheels 39 being guid- 
ed by the front wheel guice rails 48, and the auxiliary 
rollers 41 being guided by the auxiliary roller guide rails 
47 instead of the rear wheels 40. 
[0047] Referring to Fig. 2. when the step 33 is moving 
to the right, as viewed in Fig. 2. along the fonward path 
and is at a position F1. the front wheel guide rails 44 
guide the front wheels 39. and the rear wheel guide rails 
45 support and guide the rear wheels 40. 
[0048] When the step 33 arrives at a position f2, the 
shafts 34 supponing the front wheels 39 engage with 
the teeth fonned on the peripher/ of the step chain 
sprockets 30. and the step 33 starts turning-over move- 
ment. At this stage, the rear wheels 40 are still supported 
on the rear wheel guide rails 45. 
[0049] Upon the arrival of the step 33 at a position F3, 
the step 33 reverses its moving direction, and the shafts 
of the front wheels 39 are engaged with the step chain 
sprockets 30. and the auxiliary rollers 41 are guided by 
the auxiliap/ guide rails 46. In this state, the rear wheels 
40 are restrained by nothing and are not supported by 
any members. 

[0050] The stop 33 advances further in this state to a 
position F4. At the position F4, the step 33 is inverted 
completely upside down and enters into the return path. 
Then, the front wheel guide rails 48 for the return path 
support and guide the front wheels 39. and the auxiliary 
roller guide rails 47 for the return path support and guide 
the auxiliary rollers 4i . 

[0051] Fig. 6 shows a locus of the step 33. i.e.. the 
collection of points passed by the step 33 while the step 
33 is being inverted. Just notice the locus of the rear 
wheel 40 that is neither guided nor supoorted. The rear 
wheel 40 moves as if it comies into collision with the con- 
necting shaft 30a of the step chain sprockets 30 imme- 
diately after the step 33 has started being inverted. 
[0052] As the step 33 is turned progressively for in- 
version, the rear wheel 40 starts moving upward and 
moves along a passage extending closely around the 
connecting shaft 30a while avoiding the connecting 
shaft 30a. When the shaft 34 of front wheel 39 along the 
step chain sprocket 30 while the auxiliary roller 41 being 
retained by the auxiliary roller guide rails 46. the rear 
wneel 40 is lifted up according to a seesaw-like pivotal 
action centered on the axis of the auxiliary roller 41. 
thereby achieving the aforementioned avoiding action 
of the rear wheel 40. It should be noted that it is impos- 
sible to cause the rear wheel 40 to make such a motion 
by guiding the rear wheel 40 by a guide rail extended 
along the locus of the rear wheel 40 shown in Fig. 6 with - 
out using the auxiliary roller 41. If such a guide rail is 
used for guiding the rear wheel 40. the step 33 is unable 
to advance beyond a position where the roar wheel 40 
starts moving upward. Since the shaft 34 q\ the front 
wheel 39 of the step 33 is pulled obliquely downward, i. 
e.. in the direction of a tangent to the sprocket 30. the 
rear wheel 40 coniroHed by the guide rail is unable to 



move in a direction, i.e.. obliquely upward direction, dif- 
ferent from the moving direction of the front wheel 39. 
[0053] As the step 33 is progressively inverted, the 
rear wheel 40 moves away from the connecting shaft 
5 30a as the rear wheel 40 goes around the connecting 
shaft 30a. As the step 33 is invened further, the rear 
wheel 40 approaches the connecting shaft 30a again 
and passes a position under and close to the connecting 
shaft 30a. 

w [0054] Fig. 7 shows the successive positions of the 
step moving in the lower reversing area. As shown in 
Rg. 7, the rear wheel 40 turns around a connecting shaft 
31 a supporting the step chain sprocket 31 along a locus 
similar to that of the rear wheel 40 in the upper reversing 

'5 area. 

[0055] Thus, the rear wheels 40 and the lower rear 
end of the step 33 can be moved along the passages 
close to the connecting shafts 30a and 31 a, avoiding the 
connecting shafts 30a and 31 a. by guiding the auxiliary 

20 rollers 41 of the step 33 by the auxiliary roller guide 
structures 46. Clearances between the rear wheeis 40 
at a position right above the connecting shaft 30a and 
at a position right below the connecting shaft 31 a. and 
the connecting shafts 30a and 3"! a arc very small, which 

25 signifies that the step 33 can be inverted in a space hav- 
ing a small vertical dimension. 

[0056] Thus, the frame 2 has a small depthwise di- 
mension. In installing the frame 2 in an existing station 
building or the like, an opening needs to be formed only 
30 in a part of a staircase corresponding to a lower end part 
of the frame indicated by a dimension Y in Fig. 12. Con- 
sequently, construction work relating to the building can 
greatly be reduced and the installation period can be 
shortened. 

35 [0057] The front wheels 39 are supported and guided 
by the front wneel guide rails 44 and the rear wheels 40 
are supported and guided by the rear wheel guide rails 
45 while the step 33 moves along the forward path. The 
front wheels 39 are supported and guided by the front 

JO wheel guide rails 48 and the auxiliary rollers 41 are sup- 
ported and guided by the auxiliary roller guide rails 47 
while the step 33 moves along the return path. 
[0058] Since the auxiliary rollers 41 continuously sup- 
pon and guide the step 33 when the step 33 moves 

•^5 along the return path, a change from a state where the 
rear rollers 40 support ana guide the step 33 into a state 
where the auxiliary rollers 41 support and guide the step 
33 is occurred only at positions just short of the upper 
and lower reversing areas. The effective use of the aux- 

50 iiiary rollers 41 not only in the reversing areas, but also 
in the return path reduces load on the rear wheels 40. 
and the roar wheels 40 and the auxiliary rollers 41 may 
be small as compared with the front rollers 39. There- 
fore, clearances between the rear wheels 40 and the 

^5 auxiliary rollers 41 , and the connecting shafts 30a and 
31a supporting the step chain sprockets 30 and 31 can 
be easily secured. 

[0059] The rear wheels 40 may be used instead of the 
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auxiliary rollers 41 for supporting and guiding in the re- 
turn path. 

[0060] Figs. 8 and 9 show a change from a state 
where the forward path rear wheel guide rail 45 is sup- 
porting the rear wheel 40 into a state where the inner 
auxiliary roller guide rail 46*o supports the auxiliary roller 
41. As viewed in the lateral direction of the conveyer 
system, in a lapping range L. an end part of the rear 
wheel guide rail 45 for the forward path and a forward- 
path-side end part of the inner auxiliary roller guide rail 
46b are located at different levels and overlap with each 
other. In the lapping range L. an end part of the guide 
surface of the rear wheel guide rail 45 slopes down to- 
ward the end of the rear wheel guide rail 45, and an end 
part, on the side of the forward path, of the inner auxiliary 
roller guide rail 46b slopes slightly down. 
[0061] Supposing that the step 33 is moving to the 
right as viewed in Fig. 8, the rear wheels 40 are loaded 
and are rolling along the rear wheel guide rails 45, the 
auxiliary rollers 41 are not loaded and are not in contact 
with the inner auxiliary roller guide rails 46b. When the 
step 33 arrives at a position shown in Fig. 9, the auxiliary 
rollers 41 are loaded and roll on the inner auxiliary roller 
guide rails 46b, the rear wheels 40 arc raised from the 
rear wheel guide rails 45 and are unloaded. 
[0062] Since the end part of the rear wheel guide rail 
45 underlies the end part of the corresponding inner 
auxiliary roller guide rail 46b, and those end parts slope 
downward, the wheels and the rollers are able to sepa- 
rate smoothly from the guide rails and are able to come 
smoothly into contact with the guide rails. Consequently, 
load can smoothly be transferred, and the generation of 
vibrations and noise can be reduced to a minimum. 
[0063] Since the distance between the rear wheels 40 
IS shorter than the width of the tread 33a as shown in 
Fig. 4, the width of the frame 2 does not need to be in- 
creased greatly even though the auxiliary rollers 41 is 
provided. Since a part of each rear wheel 40 protrude 
slightly downward from the lower end of the riser 33b of 
the Step 33. and the rear wheel 40 is disposed at the 
Shortest possible distance from the riser 33b. the step 
33 can be formed in a very small vertical dimension, the 
rear wheels 40 can be displaced greatly upward m an 
mitial stage or inversionof the step 33 and. consequent- 
ly, interference between the rear wheels 40. and the 
connecting shafts 30a and 31a supporting the step 
chain sprockets 30 and 31 can be easily avoided. 
[0064] Skirt guards 50 are disposed beside the later- 
ally opposite sides of the step 33. respectively. In the 
escalator in which the adjacent steps 33 are at different 
levels, respectively, the skirt guards SO must cover the 
sides of the steps 33 to the intersection K of the tread 
and the riser as shown in Fig. 11. Therefore, the lower 
edges 50a of the skirt guards 50 lie near the lower ends 
of the risers 33b of the steps 33. Therefore, the skirt 
guards 50 make it difficult to support the auxiliary rollers 
41 directly on optimum parts of the sides of the step 33. 
To overcome such a difficulty, the auxiliary rollers 41 are 



supported on the step 33 by the L-shaped support arms 
42 that clear the lower edges 50a of the skirt guards 50. 
Thus, the skirt guards 50 are able to achieve their safety 
functions and the auxiliary rollers 41 can be disposed at 

5 optimum positions. 

[0065] It is to be noted that the present invention is 
not limited in its practical application to the escalator in 
which the successive steps move in a stepped arrange- 
ment, and is applicable also to other passenger convey- 

10 er systems including a passenger conveyer system 
called a moving sidewalk provided with steps (pallets) 
that move In a plane. 

15 Claims 

1 . A passenger conveyer system comprising: 

a plurality of steps each provided with front 

20 wheels and rear wheels; 

a pair of endless step chains for carrying the 
steps in a successive arrangement; 
a pair of step cnain sprockets, around which the 
stop chains arc wound, that reverses a moving 

25 direction of the steps to move the steps for cir- 

culation movement via the step chains; 
a connecting shaft connecting the pair of step 
chain sprockets to each other: 
a drive unit that drives the pair of step chain 

30 sprockets; 

guide rails that support and guide the steos in 
a forward path and a return path of a circulation 
loop of the steps; and 

auxiliary step guide means configured to con- 
35 trol the attitude of the step in a reversing area 

of the circulation loop of the steps without sup- 
porting and guiding the rear wheels of the step. 

2. The passenger conveyer system according to claim 
^0 1 . wherein the auxiliary step guide means includes; 

auxiliary rollers respectively supported on op- 
posite sides of each of the step: and 
auxiliary guide rails that engage with and guioe ^ 
^5 the auxiliary rollers. 

3. The passenger conveyer system according to claim 
2. wherein the front wheels and the rear wheels 
guide the step in the forward path, and the step 

50 chain sprockets and the auxiliary rollers guide the 
step in the reversing area. 

4. The passenger conveyer system according to claim 
2 or 3. wherein, in the reversing area, the auxiliary 

55 guide rails include auxiliary outer guide rails for re- 
versing the auxiliary rollers and inner auxiliary guide 
rails for reversing the auxiliary rollers. 
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5. The passenger conveyer system according to claim 
4. wherein the outer auxiliary guide rails extend into 
the return path to provide auxiliary guide rails for the 
return path that guide the auxiliary rollers in the re- 
turn path. 5 

6. The passenger conveyer system according to claim 
4, wherein, in the forward path . as viewed in a lateral 
direction of said passenger conveyer system, an 
end part of rear wheel guide rail and an end part of 'O 
the inner auxiliary guide rail vertically overlap with 
each other, in a lapping range. 

7. The passenger conveyer system according to claim 

6, wherein the end part of the rear wheel guide rail '5 
in the tapping range has an inclined part sloping 
downward. 

8. The passenger conveyer according to any one of 
claims 1 to 7. wherein a distance between the pair 20 
or rear wheels is shorter than a width of the step. 

9. The passenger conveyer according to any one of 
claims 1 to 8, wherein the rear wheels protrude 
slightly downward from the lower end of the riser of 2s 
the step. 

10. The passenger conveyer system according to any 
one of claims 1 to 9. wherein the auxiliary roller is 
disposed between the front wheel and the rear 50 
wheel, with the axis of the auxiliary roller being shift- 
ed toward a side of a tread of the step with respect 

to the axis of the rear wheel. 

11. The passenger conveyer system according to any 35 
one of claims 1 to 10. wherein each auxiliary roller 

is supported by a support amn on an outer side of 
the step. 

40 
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